Objective: Grip and pinch strength are considered important factors which reflect proper hand function, muscle function, general weakness, nutritional status, physical activities and muscle disability. Some of the factors affecting grip and pinch strength are hand dominance, posture , elbow joint angle, height, age and gender. Present study was designed to see the effects of Workload, Hand Dominance, Age, and Body Mass Index on grip and pinch strength among university students. Methodology: This study was conducted among 82 male student, with means and standard deviation of 24.25 (3.76) years and 24.75(2.44) kg/m2 for age and BMI, respectively. Grip and pinch strength for each participant were measured in time of rest and during light, moderate and heavy workload. Hand held dynamometer was used for measuring grip strength and pinch gauge to measure pinch strength. All Data analyses were performed using the statistical software package; SPSS-18 and analyzed with use of Pearson Correlation Statistical tests and paired sample t-test. Results: Pearson Correlation test showed that grip and pinch strength for the dominance hand was significantly higher than non-dominant hand for all workloads (p < 0.05). Study results showed that there is no significant correlation between age with grip and pinch strength (p > 0.05) but BMI considered as an effective parameter on grip and pinch strength for dominant and non-dominant hand in moderate and heavy activities (p < 0.05). Conclusion: these findings, unlike to age, workload and BMI are important factors on grip and pinch strength. This suggests that there is a need for more research to precisely evaluate the effects of these factors on grip and pinch strength.
INTRODUCTION
Many daily tasks and sport activities need high level of forearm and hand muscles strength. These muscles contribute to grip strength which is necessary for performing tasks in many sports events such as wrestling, tennis; in addition to accomplish daily activities such as turning door handle and etc. [1] [2] [3] [4] It is assumed that grip strength can be predictive for whole body strength. For example, Smith et al in a study established the direct correlation between grip strength and whole body strength among elderly women. 3 Fry also found a direct relationship between grip strength and muscle function.
Grip and pinch strength is one of the most important factors related to proper hand function. 5, 6 Many recent studies have been performed in order to evaluate grip and pinch strength and provide standard values among people of different age groups. 7, 8 Some of these research studies looked at the effects of various parameters on grip and pinch strength 9 , therefore some of them could provide models for estimating grip and pinch strength. [10] [11] [12] [13] There are various factors that may effect on grip and pinch strength, like hand dominance (being right or left handed, posture and arm joint angle, height, body weight, age, fingers length, … According to some research results, where arm joint bend less, bigger grip strength is obtained.
14 Until now there has been many studies on evaluation of the effect of hand dominance on grip and pinch strength among various groups of people. 4, 15 Much research has been done for evaluation of relations between muscle strength and BMI. Some of these studies have shown a significant and positive relation between these two factors and some found opposite relationship between them, whereas some studies did not report any relation between muscle strength and BMI. [14] [15] [16] [17] The tests for evaluation of hand grip strength are simple, safe and reliable and they do not require expensive and complicated instruments. 18 Therefore hand held dynamometer which is a simple and easy measuring muscle strength tool is applicable. 19 Hand grip strength is related to variables such as muscle function and low activity among older people. It can also be related to general weakness, nutritional status, physical activities, muscle disability, Activities of daily living dependency, decrease of cognitive measures and all-caused mortality issues. [20] [21] [22] [23] [24] [25] [26] Physical activities are parameters which can affect muscle function and consequently grip strength rate. Among the related studies, we can point to Bautmans research which analyzed the effect of various parameters, such as fatigue, physical activities and etc on grip and pinch strength rate. 27 Until now, there have been only a few studies concerning grip and pinch strength in our country. Present study aimed to establish the relationship between workload, hand dominance, BMI and age variables with grip and pinch strength among university students.
METHODOLOGY
Eight two male participant students which were all in a good healthy physical condition were tested. Tape measure and calibrated digital scale were used to measure height and body weight, respectively. At the end, BMI was measured with obtained weight and height results for individual.
Hydraulic hand dynamometer device (Model 5001SH) was used to measure grip strength. The pinch strength was measured with hydraulic pinch gauge (Model 5005 SH). Grip and pinch strength were presented in kilograms of force units.
For measuring grip and pinch strength in this study, ASHT (American Society of Hand Therapists) recommendations were applied. Participant seated in a chair with their plantar were laid flat on the ground. Shoulders were in a neutral position and arm was placed in 90º elbow flexion. The shoulders, elbow and wrest were in a neutral position at the time of measuring grip and pinch strength. Pinch gauge was held by researcher for measuring pinch strength in order to create the highest force. 28 ,29 All subjects were tested in a similar posture at time of grip and pinch strength measurements. The dominant hand was considered the hand which used more often by individual, In other words, the hand that person could write with it was considered as dominant hand. 19, 30 After measuring grip and pinch strength of dominant and non-dominant hands in rest position, 3 workloads; light (with speed of 3 km/h), moderate (speed of 4.8 km/h) and heavy (speed of 6 km/h) for people on treadmill were applied. After each activity, a 15 minutes rest was given in order to return the physical and physiological status of participants to normal. After each rest period, the next step of activity was started.
To determine the duration of each activity, first a pre-test on 20 subjects in the study was performed and the duration of each workload (activity) by averaging the duration of the activity was obtained. Duration of activity for light, moderate and heavy were considered 26, 15 and 10 minutes, respectively.
Grip and pinch strength of dominant and nondominant hands for each individual were obtained after each Workload and compared to grip and pinch strength at rest time. The data were analyzed with Pearson Correlation Coefficient statistical test for comparing grip and pinch strength for dominant and non-dominant hand for workloads, and paired t-test were used for assessing the correlation between workload and grip and pinch strength.
RESULTS
The research was done on 82 male university students, age range 20-34 years with a height range of 165-194 cm, and mean and standard deviation of 24/25(3/76) years and 24/75(2/44) kg/m2 for age and BMI, respectively.
Finding of this study for comparing grip strength for dominant hand and non-dominant hand for all workloads showed the highest grip strength among participants was at time of rest, light workload. In other words with increasing workload, the grip strength decreased (Table-I ). Table-II shows the comparison of pinch strength for dominant hand and non-dominant hand for all workloads.
As shown in Tables I and II, grip and pinch strength in all situations; rest, light, moderate and heavy activities, for dominant and non-dominant hands showed significant difference (p<0.05). In other words, grip and pinch strength values were higher for dominant hand compared to nondominant hand in all workloads.
Paired t-test showed that grip and pinch strength for dominant and non-dominant hands showed significant differences in rest time compare to time of light, Moderate and heavy workloads activities and also for light activities compared to heavy activities and for moderate activities compared to heavy activities (p<0.05), but grip and pinch strength values did not show significant differences for light activities compared to moderate activities, (p>0.05).
Paired t-test was used for assessing BMI and grip and pinch strength of dominant and non-dominant hands for all workloads. The summary of results is shown in Tables III and IV. As shown in Tables III and IV , there is a significant relation between BMI with grip and pinch strength of dominant and non-dominant hands. The only exception was grip strength of dominant hand in heavy workloads, which in this activity no relationship was found between grip strength for dominant hand with BMI (p>0.05).
DISCUSSION
Grip and pinch strength are most important factors associated with proper function of hand. 5, 6 Recently, there have been several studies for evaluation of grip and pinch strength. Some of these studies have evaluated the effect of various parameters on grip and pinch strength rate. 9 In this study, we evaluated the effect of some of the different parameters on grip and pinch strength. One of these parameters was evaluation of workloads on grip and pinch strength of dominant and non-dominant hands. The research shows that there was a significant relationship between
Hand grip and pinch strength It also showed significant difference between grip and pinch strength in dominant hand compared to non-dominant hand while our data showed grip and pinch strength for dominant hand in all workloads was higher compared to non-dominant hand. Possibly, one of the reasons is people usually use the dominant hand more often to perform daily tasks and this repeated use causes strengthening of dominant hand muscles and consequently increased grip and pinch strength of dominant hand compared to non-dominant hand. Many studies have showed that there is a significant difference between grip and pinch strength of dominant hand and non-dominant hand. 31 Studies have also showed grip and pinch strength for dominant hand was higher than non-dominant hand.
14,32 Kadir in a research has shown that in left handed people, grip and pinch strength of this dominant hand is almost 10% higher than non-dominant hand but in other people grip and pinch strength was equal for both hands. 14 Other studied parameters in this research were relationship between BMI and age with grip and pinch strength. The results of present research did not show significant relationship between age with grip and pinch strength, but there was a significant relation between BMI with grip and pinch strength for dominant and non-dominant in moderate and heavy activities. Hence, it can be concluded that BMI has higher effect in moderate and heavy activities on grip and pinch strength compared to rest and light activities. Many studies have been done to evaluate the relationship between muscle strength and BMI. Some of these studies have shown a direct and positive relation between these two parameters. [15] [16] [17] However, another study found inverse relationship between muscle strength and BMI 15 , Apovian's research which studied similar issue, did not report any relationship between grip strength and BMI. 14 Klum et al has reported a positive relation between BMI With rip and pinch strength but they found an inverse relation between age With grip and pinch strength. 8 Yasuo also found a significant relation between maximum grip strength in dominant hand and common anthropometric variables in all studied age groups.
CONCLUSION
Workload is known as an effective factor on grip and pinch strength. In moderate and heavy workloads, people had lower grip and pinch strength compared to rest and light activities. Research findings also show that grip and pinch strength for dominant hand was higher than nondominant hand which may be the result of using dominant hand frequently and continuously compare to non-dominant hand performing daily tasks, which result in strengthening the dominant hand muscles which consequently increase muscle strength (grip and pinch strength). Considering that the research was done on male students, similar research among female population will be helpful and beneficial to support our findings.
